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Project Summary

Development of a High
Volume Surface Sampler for

Pesticides in Floor Dust

J. W. Roberts and M. G. Ruby

House dust and the pollutants
carried with house dust are
potentially important contributors to
exposure through the pathways of
inhalation, ingestion and skin
penetration, especilally for small
chiidren. Pesticides may be one of
the more important contaminants of
house dust.

A high volume surface sampler
(HVS2) for the collection of house
dust and the semivolatile organics in
house dust has been designed and
tested. The sampler consists of an
intake nozzle, cyclone, and fiiter. The
position of the nozzie is regulated by
the static pressure in the nozzle. The
HVS2 operates at approximately 9.5
L/s (20 cfm) and can collect more
than 2 g of floor dust from a rug in an
average clean residence in less than
4 min. Over 95% of the sample is
retained in the cyclone and would,
thus, be usable as a butk sample for
bloassays.

The HVS2 collects approximately
less then 150 nm
from level loog plushycurpets. It
%% of the total dust from
a smooth bar¢jfit

s of ambient

ps suggested
g cs In house
filter and a pelyurethane fham (PUF)
absorbent w"'ld b&‘necassary to
collect themie h house dust and a

test dust w&";' tkad with 10 or 20
ppm chiorpyn © Zgnd dieidrin and 50
or 100 ppm dil . Virtually all the

pesticide was retained in the cycione
or on the ﬂltq. Although a PUF filter

does not appear to be necessary, it
can be used with the HVS2.

Several alternative sampling
methods were aiso studied. The
collection efticiency for fine dust of
conventional upright and canister-
type vacuum cleaners; as well as
small hand-held vacuum cleaners,
was not sufficient and use as
required here would have been
ditficuit or impossible.

This Project Summary was devel-
oped by EPA’'s Environmental Moni-
toring Systems Laboratory, Research
Triangle Park, NC, to announce key
findings of the research project that is
fully documented in a separate report
of the same title (see Project Report
ordering information at back).

introduction

Recent studies of human exposure to
air pollutants have increasingly
recognized the importance of pathways
other than inhalation. Ingestion of air
pollutants deposited in water or on soil is
potentially the source of a significant
portion of an individual’'s total pollutant
burden, especially for very young
children, with their lower body weight and
frequent hand-to-mouth activity. Dust
can be both a medium for the transfer of
poliutants from sources to people and a
medium for the accumulation of
pollutants. Failure to consider dust as a
pathway for air pollution may result in a
significant underestimation of health
risks.

Literature Review
Particulate matter, especially fine,
carbonaceous particulate matter, has



0.254 ng, for PCP, chiorpyrifos, and
dieldrin, respectively. lf the coliected
sampie were 2 g, this would correspond
to 0 35 ppm, 0.57 ppm, and 0.20 ppm, in
the same order (correcting to an
assumed 100% exiraction efficiency
instead of the lower, measured,
extraction efficiency).

Thus under this worst case, using the
field cleanup procedure might cause a
pristine location to be categorized as a
background situation, but would have
little if any effect on the classification of
sites with any significant amount of
pesticides present.

Alternative Sampling Methods

Several alternative test methods were
evaluated, both to determine how they
compare with the HVS2 method and to
determine if any of them should be
explored as possibly better approaches
to determining the concentration and
loading of dust on floors.

Several studies of house dust have
collected grab samples from the bags of
residents’ vacuum cleaners. While this is
a quick way to collect a large number of
samples 1n a retrospective study, it
provides neither a consistent sampling
efficiency nor any assurance that the
samples have retained any semivolatile
materials. The principal problem with the
canister cleaner is inherent in the design:
all the air passes through the collected
sample during the entire period of
collection.

Both an upright and a canister vacuum
cleaner were tested for cleaning
efficiency using the ASTM procedures
previously described. A convertible up-
right vacuum cleaner with a power-
driven agitator was found to have a fine
materials recovery of less than 2.3% of
the test dust. A canister vacuum, without
a power-driven agitator head, collected
fine materials of 1.3% of the test dust. It
was observed that a considerable
amount of the collected sample, which
may have been a significant fraction of
the fines, could not be removed from the
bags after the test. In addition, the
power-driven agitator and nozzie of the
upright could not be cleaned without
excessive effort.

A small hand-held vacuum cleaner
gave a fine materials recovery of 4.7% of
the test dust on a level loop carpet but
only 0.6% on a piush carpet. This unit
may have been even more efficient than
the conventional vacuum cleaners in
picking up the fine material, but 1t did not
retain it. The fines were observed to pass
directly through the unit and exit the

exhaust as a white cloud, which was
directly into the face of the user.

Conclusions and
Recommendations

The high wvolume surface sampler
(HVS2) constructed by Cascade Stack
Sampling Systems (CS3) is an effective
and efficient way to collect samples of
fine surface dust. A bulk sample of more
than 2 g can be collected in about 4 min
in an average clean residence.

The static pressure in the nozzle was
found to be the best measure of the
appropriate height for the nozzle on
carpets. When operated at the defined
optimal settings, the fine materials (less
than 150 pm) collected from carpets by
the HVS2 are approximately 6% of the
total load of a standard test dust and
approximately 30% of the fine materials
in the test dust. Better than 93% of the
test dust is collected from a bare, hard
surface.

Semivolatile organic materials on the
test dusts were retained on the collected
dust. Experiments with a test dust which
contained organic material, elemental
carbon, sand, and talc found that a
polyurethane foam (PUF) absorbent filter
was not necessary for collection of the
three pesticides tested. When both
house dust and the test dust were spiked
with 10 or 20 ppm of chlorpyrifos and
dieldrin and 50 or 100 ppm of diazinon,
less than 0.1% of the pesticide was
found on the PUF filter.

The HVS2 can be used to measure
complex mixtures of metals, solids, and
organics on a variety of surfaces.
Perhaps one of the most obvious uses is
in support of studies of the health effects
of indoor air pollutants and studies of the
relative importance of pollutant pathways.
Outdoors, the sampler could be used to
measure pollutant accumulations in
potentially air-mobilized soil surfaces.
This might be useful in investigations of
the potential risks associated with fugitive
dust from hazardous waste land disposat
sites, for example.

A field test of the HVS2 would be an
importamt mext step for \[evaluating this
instrament and the rnecommended
procedures provided in this report.
Because surface dust is; an integrated
record of the pollutants introduced into
the air above the surface! it is important
that such a field test incliide air sampling
during a period before and between the
collection of surface samplés.

The size distribution of house dust, the
size distribution of dust on the hands of
small children, and the size of particles

which pass the cyclone and are found
the HVS2 filter should all be measurec
order to more properly characterize
results obtained from the HVS2.

Although the tests reported h«
support a conclusion that no P
absorbent filter is required for so
semivolatile organics, this should
confirmed for more volatile compounds
is suspected that the same conclus
will be reached, as the more vola
compounds will also be less likely to
found in the dust.

While the tests of alternative p
cedures did not find a simple proced
which can meet the performance gc
for the HVS2, an exploration of st
methods should continue, perhaps v
the goal of finding a screening mett
which would not yield data that m
ngorous standards but could be us
inexpensively for large, prelimin;
samples.
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